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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of 
the  Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigations 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  inspection  is 
intended  to  identify  any  need  for  such  studies  which  should  be 
performed  by  the  owner. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  factors  which 
are  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 

The  assessment  of  the  conditions  and  reconmendations  was  made  by 
the  consulting  engineer  in  accordance  with  generally  and  currently 
accepted  engineering  principles  and  practices. 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM:  Clover  Dam 
STATE  LOCATED:  Pennsylvania 
COUNTY  LOCATED:  Jefferson 

STREAM:  Clover  Run,  a  Tributary  of  the  East  Branch  of  Mahoning 
Creek 

SIZE  CLASSIFICATION:  Small 

HAZARD  CLASSIFICATION:  High 

OWNER:  Western  Pennsylvania  Water  Company 

DATE  OF  INSPECTION:  April  22,  1980  and  April  30,  1980 

ASSESSMENT:  Baaed  on  the  evaluation  of  the  existing  conditions, 
the  condition  of  Clover  Dam  is  considered  to  be  unsafe/nonemergency. 
The  dam  consists  of  an  earth  embankment  constructed  around  timber 
cribbing  filled  with  stone  and  earth  materials.  In  view  of  the 
structurally  uncertain  character  of  the  embankment  materials  and  the 
fact  that  significant  signs  of  distress,  such  as  downstream  slope 
irregularities  and  sinkholes,  were  observed,  further  investigation 
of  the  integrity  of  the  embankment  as  an  impounding  structure  should 
be  immediately  investigated.  The  spillway  structures  were  also 
found  to  be  in  poor  condition,  in  need  of  repair  and  restoration. 

Two  intake  towers  on  the  upstream  side  of  the  dam  were  abandoned  and 
the  operating  equipment  was  dismantled. 

The  flood  discharge  capacity  of  the  dam  was  evaluated  according  to 
the  recommended  procedure  and  was  found  to  pass  approximately  13 
percent  of  the  probable  maximum  flood  (PMF)  without  overtopping  the 
low  spot  on  the  embankment.  This  capacity  is  less  than  the  recom¬ 
mended  spillway  capacity  range  of  half  to  full  PMF.  Considering  the 
height  of  the  embankment  and  the  downstream  damage  potential,  the 
lower  limit  of  the  recommended  spillway  capacity  range  is  considered 
to  be  applicable  to  this  dam.  Because  the  spillway  capacity  is  less 
than  the  recommended  capacity,  it  is  classified  as  inadequate. 
However,  it  was  not  considered  to  be  seriously  inadequate  because 
the  downstream  flood  stage  would  not  be  significantly  increased  in 
the  event  of  a  dam  failure. 


The  following  recommendations  should  be  implemented  as  soon  as 
possible  or  on  a  continuing  basis: 

1.  The  owner  should  immediately  retain  a 
professional  engineer  experienced  in  the 
design  and  construction  of  dams  for  detailed 
evaluation  of  the  dam  and  spillway  facilities 
to  prepare  and  execute  plana  for: 

Avail  and/or 
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a.  Evaluating  the  structural  integrity  of 
the  embankment  in  view  of  the  design 
features  and  the  observed  conditions; 

b.  Initiating  additional  detailed  hydrologic 
and  hydraulic  studies  to  more  accurately 
ascertain  the  spillway  capacity  and  to 
determine  the  nature  and  extent  of 
improvements  required  to  provide  adequate 
spillway  capacity;  and 

c.  Repair  and  restoration  of  the  intake 
towers  to  provide  upstream  control  of 
the  outlet  pipes  through  the  embankment. 

The  detailed  evaluation  of  the  dam  should 
include,  but  not  be  limited  to,  subsurface 
investigation,  material  testing,  instrumenta¬ 
tion,  and  stability  and  seepage  analyses. 

In  conjunction  with  the  detailed  investiga¬ 
tion,  the  crest  of  the  dam  should  be  sur¬ 
veyed  and  filling  of  the  low  areas  along  the 
crest  of  the  dam  should  be  considered. 

2.  Around-the-clock  surveillance  should  be 

provided  during  unusually  heavy  runoff  and  a 
formal  warning  system  should  be  developed  to 
alert  the  downstream  residents  in  the  event 
of  emergencies. 


3.  The  dam  and  appurtenant  structures  should  be 
inspected  regularly  and  a  formal  maintenance 
manual  should  be  developed  for  future 


ma i nt  enance 


of  the  dam. 


—  • 

Lawrence  D.  Andersen,  P.E. 
Vice  President 


Juno  18,  1980 

Date 
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1 . 1  General 

a.  Authority.  The  inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers 
to  conduct  inspections  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if 
the  dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project 

a.  Dam  and  Appurtenances .  Clover  Dam  consists  of  an  earth 
embankment  constructed  around  timber  cribbing  filled  with  stone 
and  earthen  materials.  The  dam  has  a  crest  length  of  approxi¬ 
mately  550  feet  with  a  maximum  height  of  approximately  31  feet 
from  the  downstream  toe.  The  crest  width  of  the  dam  is  about  25 
feet  with  a  downstream  slope  of  2.5H  to  IV.  A  portion  of  the 
downstream  slope  near  the  left  abutment  is  steeper  (approximately 
1H:1V).  A  steel  sheet-pile  wall  exists  along  the  upstream  edge  of 
the  crest  for  the  total  length  of  the  embankment.  The  sheet  piling 
appears  to  be  battered  (approximately  1H:3V). 

The  flood  discharge  facilities  for  the  dam  consist  of  an  over¬ 
flow  spillway  located  at  the  center  of  the  embankment.  The 
steel  sheet  piling  on  the  upstream  face  of  the  dam  continues 
across  the  crest  of  the  spillway.  The  spillway  is  approximately 
60  feet  long  and  is  about  3-1/2  feet  deep  at  the  right  abutment 
wall.  The  spillway  discharge  channel  is  a  rectangular  rein¬ 
forced  concrete  channel.  The  channel  is  61  feet  wide  at  the 
overflow  section  and  then  converges  uniformly  to  a  width  of 
about  40  feet  at  midheight  of  the  embankment.  The  discharge 
channel  terminates  at  a  plunge  pool  at  the  toe  level  of  the 
dam.  Commonwealth  inspection  reports  indicate  that  the  spillway 
discharge  channel  was  directly  founded  on  timber  cribbing.  . 

The  outlet  facilities  for  the  dam  consist  of  two  intake  tdwers 
located  on  the  upstream  side  of  the  dam  immediately  left  of  the 
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spillway,  a  20-inch  cast-iron  blow-off  pipe,  and  a  12-inch  cast-iron 
supply  pipe.  Currently,  flow  through  these  pipes  is  controlled  by 
valves  situated  in  a  valve  chamber  located  near  the  downstream  slope 
of  the  dam  left  of  the  spillway  discharge  channel.  Previous  inspec¬ 
tion  reports  indicate  that  originally  flow  through  these  pipes  was 
controlled  by  valves  located  in  the  upstream  intake  towers.  Cur¬ 
rently,  the  intake  towers  are  abandoned  and  all  the  regulating 
facilities  are  dismantled.  The  20-inch  blow-off  pipe  constitutes 
the  emergency  drawdown  system  for  the  reservoir. 

b.  Location.  Clover  Dam  is  located  on  Clover  Run  approxi¬ 
mately  3-1/2  miles  upstream  from  its  mouth  on  Mahoning  Creek  in 
Gaskill  Township,  Jefferson  County,  Pennsylvania.  Plate  1  shows  the 
location  of  the  dam. 

c.  Size  Classification.  Small  (based  on  31-foot  height  and 
101  acre-feet  maximum  rtorage  capacity) . 

d.  Hazard  Classification.  The  dam  is  classified  to  be  in  the 
high  hazard  category.  Below  the  dam,  Clover  Run  flows  through  an 
uninhabited  valley  for  approximately  2.5  miles.  At  the  end  of 
this  reach,  a  water  treatment  plant  is  located  within  the  flood 
plain  of  Clover  Run.  Below  this  reach.  Clover  Run  continues  to  flow 
through  an  uninhabited  valley,  flowing  under  the  Baltimore  and  Ohio 
Railroad  immediately  upstream  from  the  confluence  with  Mahoning  Creek. 
Residential  areas  of  the  community  of  Big  Run  are  located  in 

the  vicinity  of  the  confluence  of  Clover  Run  and  Mahoning  Creek.  It 
is  estimated  that  failure  of  the  dam  would  cause  loss  of  life  and 
property  damage  at  the  water  treatment  plant  and  further  downstream 
in  Big  Run. 

e.  Ownership.  Western  Pennsylvania  Water  Company  (address: 

Mr.  D.  W.  McAdams,  Division  Engineer,  203  Sycamore  Street, 
Punxsatawney,  Pennsylvania  15767). 

f.  Purpose  of  Dam.  Water  supply. 

g.  Design  and  Construction  History.  The  dam  was  built  in 
1896  by  the  Punxsatawney  Water  Company.  Available  information 
indicates  that  the  original  dam  consisted  of  a  timber  crib  structure. 
Subsequent  to  overtopping  failure  of  the  dam  in  1911,  the  dam  was 
enlarged  by  placing  additional  fill  on  the  upstream  and  downstream 
faces  of  the  timber  crib  structure  and  the  height  of  the  embankment 
was  increased  by  five  feet.  The  steel  sheet  piling  on  the  upstream 
side  of  the  dam  was  placed  in  1974. 

h.  Normal  Operating  Procedure.  The  reservoir  is  maintained  at 
or  above  the  uncontrolled  spillway  elevation  with  inflow  discharging 
over  the  spillway. 
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! .3  Pertinent  Data.  Elevations  referred  to  in  this  and  subsequent 
sections  of  the  report  were  calculated  based  on  approximate  field 
measurements  assuming  the  spillway  crest  level  (normal  pool  level) 
to  be  at  Elevation  1555  (USGS  Datum),  which  was  interpolated  from 
the  USGS  7.5-minute  McGees  Mills  quadrangle  map,  photorevised 
1973. 


a.  Drainage  Area 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  known  flood  at  dam  site 
Outlet  conduit  at  maximum  pqol 
Gated  spillway  capacity  at  maximum  pool 
Ungated  spillway  capacity  at  maximum  pool 
Total  spillway  capacity  at  maximum  pool 

c .  Elevation  (USGS  Datum)  (feet) 

Top  of  Dam 


Maximum  pool 
Normal  pool 

Upstream  invert  outlet  works 
Downstream  invert  outlet  works 
Maximum  tailwater 
Toe  of  Dam 

d.  Reservoir  Length  (feet) 

Normal  pool  level 
Maximum  pool  level 

e.  Storage  (acre-feet) 

Normal  pool  level 
Maximum  pool  level 

f.  Reservoir  Surface  (acres) 


Normal  pool  level 
Maximum  pool  level 


6.7  square  miles 


Unknown 

2(H  (estimated) 
Not  applicable 


1745 

1745 


1557.9 

(measured  low 
spot  on  crest; 
design  eleva¬ 
tion  unknown) 
1557.9 
1555 
Unknown 
1520+ 

Unknown 

1527+ 


900 

1000+ 


65 

101+ 


7.3 

9+ 
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g.  Dam 


Type 

Earth 

Length 

550  feet 

Height 

31  feet 

Top  width 

25+  feet 

Side  slopes 

Downstream: 

2H:1V; 

Upstream: 

Battered 

(1H:3V) 

Zoning 

No 

Impervious  core 

No 

Cutoff 

No 

Grout  curtain 

No 

Regulating  Outlet 

Type 

20-inch  cast- 
iron  pipe 

Length 

250+  feet 

Closure 

Downstream 

valve 

Access 

Valve  chamber 

Regulating  facilities 

Downstream 

valve 

Spillway 

Type 

Rectangular 

overflow 

section 

Length 

61  feet  (per¬ 
pendicular 
to  flow) 

Crest  elevation 

1555 

Upstream  channel 

Lake 

Downstream  channel 

Concrete 

channel 
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SECTION  2 
DESIGN  DATA 


2 . 1  Design 

a.  Data  Available.  The  available  data  consist  of  files 
provided  by  the  Commonwealth  of  Pennsylvania,  Department  of  Environ¬ 
mental  Resources  (PennDER),  which  contain  a  limited  set  of  design 
drawings,  correspondence,  and  past  inspection  reports.  An  additional 
set  of  drawings  was  also  provided  by  the  owner. 

(1)  Hydrology  and  Hydraulics.  The  available  information 
includes  the  design  capacity  of  the  spillway. 

(2)  Embankment .  The  available  information  includes  a 
limited  set  of  design  drawings  and  a  description  of  the  dam  included 
in  the  past  inspection  reports. 

(3)  Appurtenant  Structures.  The  available  information 
consists  of  a  description  of  the  facilities  included  in  the  previous 
inspection  reports. 

b.  Design  Features 

(1)  Embankment .  Plate  2  illustrates  the  plan  and  typical 
cross  sections  of  the  dam.  The  dam  as  built  in  1896  consisted  of  a 
timber  crib  structure  filled  with  stone  and  earth  material  with  an 
essentially  vertical  upstream  slope  and  a  1.5H  to  IV  downstream 
slope.  The  records  indicate  that  while  most  of  the  timber  cribbing 
was  placed  directly  on  the  natural  ground  surface,  a  4-foot-thick, 
20-foot-wide  concrete  mat  was  constructed  as  the  foundation  for  the 
timber  cribbing  in  the  middle  200-foot  section  of  the  embankment. 

It  was  further  noted  that  on  this  prepared  foundation,  two  layers 
of  2-1/2-inch-thick  pine  planks  were  fastened  to  the  concrete  and 
the  first  row  of  timber  cribs  was  nailed  to  the  planking.  The 
presently  existing  upstream  steel  sheet  piling  was  constructed  in 
1974.  Plate  3  illustrates  the  details  of  the  steel  sheet  pile 
construction . 

(2)  Appurtenant  Structures.  The  appurtenant  structures  con¬ 
sist  of  an  open  channel  spillway  located  at  the  center  of  the 
embankment  and  outlet  works.  The  plan  and  profile  of  the  spillway 
are  shown  in  Plate  3,  No  drawings  were  available  on  the  details  of 
the  outlet  facilities.  As  described  in  the  previous  Commonwealth 
inspection  reports,  the  outlet  pipes  consist  of  a  20-inch  blow-off 
pipe  and  12-inch  supply  line  which  receive  flow  from  two  intake 
towers  located  on  the  upstream  side  of  the  dam.  As  they  currently 
exist,  the  intake  towers  are  abandoned  and  all  the  regulating 
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controlled  by  a  valve  located  at  a  valve  chamber  at  the  downstream 
toe  of  the  dam.  The  downstream  end  of  the  blow-off  pipe  is  located 
approximately  200  feet  from  the  downstream  toe  within  the  streambed. 

c .  Design  Data 

(1)  Hydrology  and  Hydraulics.  The  available  information 
indicates  that  the  original  spillway  of  the  dam  was  enlarged  to  its 
present  width  of  61  feet  during  a  period  between  1920  and  1930  with 
the  intent  to  provide  a  spillway  discharge  capacity  of  2100  cfs.  A 
Commonwealth  inspection  report  dated  June  5,  1940,  shows  the  spillway 
to  be  62  feet  wide  and  5  feet  deep. 

(2)  Embankment .  No  engineering  data  are  available  on  the 
design  of  the  embankment. 

(3)  Appurtenant  Structures. 

2.2  Construction.  Other  than  the  description  of  the  dam  and 
appurtenances  included  in  Section  1.2a,  no  other  information  is 
available  on  the  construction  of  the  dam. 

2.3  Operation.  There  are  no  formal  operating  records  maintained 
for  the  dam.  However,  according  to  the  available  correspondence, 
the  dam  was  overtopped  during  a  flood  in  1911  and  major  damage  was 
incurred.  According  to  water  company  personnel,  it  is  probable 
that  the  dam  may  have  also  overtopped  during  the  flood  in  July  1977. 

2.4  Other  Investigations.  None  reported. 

2.5  Evaluation 


a.  Availability.  The  available  information  was  provided  by 
PennDER  and  the  owner . 

b.  Adequacy 

(1)  Hydrology  and  Hydraulics.  The  available  information 
consists  of  the  design  capacity  of  the  spillway.  This  information 
is  not  considered  to  be  sufficient  to  assess  the  adequacy  of  the 
spillway. 

(2)  Embankment .  The  available  information  includes  no 
quantitative  design  data  to  evaluate  the  structural  adequacy  of  the 
dam. 
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(3)  Appurtenant  Structures.  The  available  information  is  not 
considered  to  be  sufficient  to  assess  the  structural  adequacy  of  the 
appurtenant  structures. 


i 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General .  The  on-aite  inspection  of  Clover  Dam  consisted 
of: 

1.  Visual  inspection  of  the  embankment,  abutments, 
and  embankment  toe. 

2.  Visual  examination  of  the  spillway  and  the 
visible  portions  of  the  outlet  works. 

3.  Evaluation  of  downstream  area  hazard  potential. 

The  specific  observations  are  illustrated  in  Plate  4. 

b.  Embankment .  The  general  inspection  of  the  embankment 
consisted  of  searching  for  indications  of  structural  distress,  such 
as  cracks,  subsidence,  bulging,  wet  areas,  seeps  and  boils,  and 
observing  general  maintenance  conditions,  vegetative  cover,  erosion, 
and  other  surficial  features. 

In  general,  the  condition  of  the  embankment  is  considered  to  be 
poor.  The  downstream  slope  of  the  dam  was  found  to  be  very  irreg¬ 
ular,  indicating  that  sloughing  of  the  downstream  face  may  have 
occurred  at  several  locations  in  the  past.  At  two  locations  on 
the  downstream  slope  on  the  left  side  of  the  spillway  discharge 
channel,  depressions  were  found  of  trfiat  appeared  to  be  sinkholes. 
These  depressions  may  have  been  formed  by  deteriorating  timber 
causing  surface  subsidence  or  by  erosion  during  overtopping. 

Exposed  rock  in  an  area  on  the  crest  of  the  dam  approximately 
100  feet  left  of  the  spillway  suggests  that  the  embankment  may 
have  overtopped  in  the  recent  past.  A  seepage  area  was  observed 
along  the  toe  of  the  dam  near  the  left  abutment  discharging  approx¬ 
imately  10  to  20  gallons  per  minute.  Accumulating  silt  in  the 
swampy  area  below  the  seepage  point  suggests  that  internal  erosion 
of  the  embankment  may  be  occurring.  The  alignment  of  the  upstream 
sheet  piling  was  found  to  be  irregular  and  several  tie  bars  were 
loose,  suggesting  that  the  sheet  piling  has  undergone  significant 
deformations. 

The  crest  of  the  dam  was  surveyed  relative  to  the  spillway  crest 
elevation  and  the  middle  of  the  embankment  was  found  to  be  on  the 
order  of  2  to  3  feet  below  the  abutment  levels.  Plate  5  illustrates 
the  longitudinal  profile  of  the  dam  crest  along  the  top  of  the 
upstream  sheet  piling  and  along  the  center  of  the  embankment.  The 
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downstream  slope  was  surveyed  at  several  locations  and  was  found  to 
range  between  2.5H  to  IV  on  the  right  side  of  the  spillway  to  almost 
1H  to  IV  near  the  left  abutment. 

c.  Appurtenant  Structures.  The  most  significant  condition 
noted  in  the  spillway  structures  was  the  deteriorating  concrete  of 
the  spillway  discharge  channel  walls.  The  walls  were  partially 
collapsed  in  sections  exposing  the  rock  fill  of  the  timber  cribbing. 

This  condition  is  considered  to  pose  significant  potential  for 
erosion  of  the  embankment  in  the  event  of  large  flows  through  the 
spillway.  The  visible  portions  of  the  outlet  works  consisted  of  the 
intake  towers  on  the  upstream  side,  valve  chamber,  and  the  down¬ 
stream  end  of  the  outlet  pipe.  The  intake  towers  have  been  abandoned 
and  include  no  operating  facilities.  Flow  through  the  outlet 
conduit  is  controlled  by  valves  located  at  the  downstream  valve 
chamber.  The  downstream  end  of  the  blow-off  pipe  is  within  the 
streambed  and  is  completely  submerged. 

d.  Reservoir  Area.  A  map  review  indicates  that  the  watershed 
is  predominantly  covered  by  woodlands.  As  can  be  determined  from 
the  dam  site,  no  signs  of  landslide  activity  were  found  in  the 
vicinity  of  the  reservoir.  A  review  of  the  regional  geology  is 
included  in  Appendix  F. 

e.  Downstream  Channel.  Below  the  dam,  the  Clover  Run  flows 
through  a  narrow,  steep  valley  for  3-1/2  miles  and  joins  Mahoning 
Creek  near  the  community  of  Big  Run.  A  further  description  of 
the  downstream  conditions  is  included  in  Section  1.2d. 

3.2  Evaluation.  The  condition  of  Clover  Dam  is  considered  to 
be  poor.  The  crest  of  the  dam  and  downstream  slope  are  irregular 
and  the  center  of  the  embankment  is  on  the  order  of  2  to  3  feet 
below  the  abutment  levels,  suggesting  that  the  embankment  has 
undergone  significant  settlements  or  erosion.  Considering  these 
signs  of  distress  and  the  fact  that  the  structural  strength  of  the 
timber  crib  construction  is  uncertain,  further  detailed  investiga¬ 
tion  of  the  integrity  of  the  embankment  is  recommended.  The 
spillway  and  outlet  facilities  are  also  in  need  of  repair  and 
restoration. 
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SECtlON  4 

OPlAAftOMAt  PEATbRES 


4.1  Procedure.  There  ere  no  fbtmal  operating  procedures  for  the 
dam.  the  reservoir  is  normally  maintained  el  the  crest  level  of  the 
uncontrolled  spillway. 

4.2  Maintenance  of  the  Dam.  The  maintenance  of  the  dea  is  con¬ 
sidered  to  he  poor.  The  downstream  face  of  the  dett  Is  Covered  with 
trees  end  brush  end  debris.  The  Condition  of  the  dea  suggests  thet 
no  etteapts  ere  being  aSde  to  suiintein  the  embanksMttt. 

4.3  Melntenence  of  Operating  Facilities.  the  inteke  towers  have 
been  abandoned  end  include  no  operating  facilities.  The  only 
operable  facility  of  the  dea  as  it  eMieti  is  the  blow-off  valve  at 
a  chamber  at  the  downstream  toe  of  the  dea.  The  blow-off  valve 
was  operated  by  water  company  personnel  during  this  inspection 
and  was  observed  to  be  functional. 

4.4  Warning  System,  fto  formal  warning  Cystett  exists  for  the  dam. 
Telephone  communication  facilitibt  are  available  via  the  water 
treatment  plant  approximately  4  miles  from  the  dam.  An  approximately 
one-mile-lortg  access  road  to  the  Site  is  in  poor  condition  and  it  is 
questionable  whether  the  road  Would  be  passable  during  Severe 
weather  conditions  for  inspection  of  the  facilities. 

4.5  Evaluation.  The  dam  is  in  pOOr  condition  and  does  not  appear 
to  be  maintained .  It  is  recommended  that  after  repair  and  restora¬ 
tion  of  the  facilities,  formal  maintenance  plans  be  developed 

for  continued  maintenance.  It  iS  alSo  recommended  that  the  intake 
towers  be  rehabilitated  to  provide  upstream  control  to  the  outlet 
pipes.  The  need  for  improving  the  accessibility  of  the  dam  should 
also  be  considered. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5 . 1  Eva luat ion  of  Featurea 


a.  Design  Data.  Clover  Dam  has  a  watershed  of  6.2  square 
miles  and  impounds  a  reservoir  with  a  surface  area  of  7.2  acres  at 
normal  pool  level.  The  flood  discharge  facilities  consist  of  a 
spillway  located  at  the  center  of  the  embankment.  The  capacity  of 
the  spillway  was  estimated  to  be  1745  cfa  relative  to  the  freeboard 
available  at  a  low  point  on  the  upstream  steel  sheet  piling.  The 
spillway  capacity  calculations  are  included  in  the  computer  output 
in  Appendix  D. 

b.  Experience  Data.  As  previously  stated,  Clover  Dam  is 
classified  as  a  small  dam  in  the  high  hazard  category.  Under  the 
recommended  criteria  for  evaluating  emergency  spillway  discharge 
capacity,  such  impoundments  are  required  to  pass  half  to  full  PMF. 
Considering  the  size  of  the  dam  in  relationship  to  the  downstream 
hazard  potential,  the  lower  limit  of  the  range  is  considered  to  be 
applicable  to  this  dam. 

The  PMF  inflow  hydrograph  for  the  reservoir  was  determined  utilizing 
the  Dam  Safety  Version  of  the  HEC-1  computer  program  developed  by 
the  Hydrologic  Engineering  Center  of  the  U.S.  Army,  Corps  of  Engi¬ 
neers.  The  data  used  for  the  computer  analysis  are  presented  in 
Appendix  D.  The  inflow  hydrographs  were  found  to  have  peak  flows  of 
5338  and  10,676  cfa  for  50  percent  and  full  PMF,  respectively. 
Computer  input  and  a  summary  of  computer  output  for  the  PMF  analysis 
are  included  in  Appendix  D. 

c.  Visual  Observations.  No  conditions  were  observed  that 
would  indicate  the  capacity  of  the  spillway  would  be  significantly 
reduced  in  the  event  of  a  flood.  However,  as  described  in  Section 
3.1c,  a  potential  for  erosion  of  the  embankment  exists  in  the  event 
of  large  flows  through  the  spillway. 

d.  Overtopping  Potential.  Various  percentages  of  the  PMF 
inflow  hydrograph  were  routed  through  the  reservoir,  and  it  was 
found  that  the  spillway  can  pass  about  15  percent  of  the  PMF  without 
overtopping  the  low  spot  on  the  upstream  sheet  piling.  At  50 
percent  of  the  PMF,  it  was  found  that  the  dam  would  be  overtopped 
for  a  duration  of  10.3  hours  with  a  maximum  depth  of  2.1  feet  over 
the  upstream  sheet  piling. 

e.  Spillway  Adequacy.  The  spillway  capacity  was  found  to  be 
less  than  the  recommended  spillway  capacity  of  50  percent  of  the 
PMF.  Therefore,  it  is  classified  as  inadequate.  Further,  a  dam 
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breach  analysis  was  conducted  to  determine  if  the  downstream  damage 
potential  would  significantly  increase  in  the  event  of  a  dam  failure. 
The  dam  breach  analysis  computer  output  is  included  in  Appendix  D. 

The  results  indicate  that  the  change  in  flood  stages  would  be  less 
than  one  foot  due  to  a  dam  failure,  which  was  not  considered  to  be  a 
serious  increase  in  the  downstream  damage  potential  due  to  dam 
failure.  Therefore,  the  spillway  capacity  was  not  considered  to  be 
seripusly  inadequate. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 


a.  Visual  Observations 


(1)  Embankment .  As  discussed  in  Section  3,  the  field  observa¬ 
tions  revealed  various  signs  of  distress  consisting  of  indications 
of  downstream  slope  movement,  subsidence,  and  underseepage.  Consid¬ 
ering  these  signs  of  distress  and  the  uncertain  nature  of  the 
structural  strength  of  the  timber  crib  construction,  further  detailed 
investigation  of  the  integrity  of  the  embankment  is  recommended. 

(2)  Appurtenant  Structures.  The  spillway  structures  were 
found  to  be  seriously  deteriorated  and  in  need  of  repair  and  restor¬ 
ation.  The  manner  in  which  the  outlet  pipe  through  the  embankment 
has  been  constructed  is  unknown.  Because  no  design  and  construction 
information  is  available,  the  structural  adequacy  of  the  design  of 
the  outlet  facilities  could  not  be  assessed.  Therefore,  during  the 
detailed  investigation  of  the  dam,  the  structural  details  of  the  out¬ 
let  pipe,  such  as  presence  of  concrete  encasement  or  cutoff  collars, 
should  be  investigated  and  a  means  for  installing  an  upstream  control 
on  the  outlet  pipe  should  be  developed. 

b.  Design  and  Construction  Data 

(1)  Embankment .  No  design  and  construction  information  is 
available  to  assess  the  structural  adequacy  of  the  embankment 
design. 

(2)  Appurtenant  Structures.  No  design  information  is  available 
to  assess  the  structural  adequacy  of  the  appurtenant  structures. 

c.  Operating  Records.  The  structural  stability  of  the  dam  is 
not  considered  to  be  affected  by  the  operational  features  of 

the  dam. 

d.  Post-Construction  Changes.  A  Conmonwealth  report  indicates 
that  the  dam  was  enlarged  in  1911  by  the  placement  of  additional 
fill  on  the  downstream  and  upstream  faces  and  the  crest  of  the 

dam. 


e.  Seismic  Stability.  In  view  of  the  concerns  that  exist 
relative  to  the  static  stability  of  the  dam,  the  seismic  stability 
of  the  dam  is  also  considered  to  be  questionable.  Therefore, 
the  seismic  stability  of  the  dam  should  be  assessed  in  conjunction 
with  further  investigation  and  evaluation  of  the  embankment. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS/ REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Assessment .  The  visual  observations  indicate  that 
Clover  Dam  is  in  poor  condition.  In  view  of  the  presence  of  numer¬ 
ous  downstream  slope  irregularities  and  indications  of  subsidence 
and  settlement,  concern  exists  as  to  the  continued  stability  of  the 
dam.  The  dam  is  therefore  classified  to  be  unsafe/nonemergency. 
Detailed  investigation  of  the  embankment  as  an  impounding  structure 
is  recommended.  It  is  also  recommended  that  in  conjunction  with  the 
detailed  investigation  of  the  dam,  the  structural  condition  of  the 
outlet  facilities  should  be  reevaluated  and  the  intake  towers  should 
be  repaired  and  restored. 

The  spillway  capacity  was  evaluated  according  to  the  recommended 
procedure  and  was  found  to  pass  approximately  15  percent  of  PMF, 
which  is  less  than  the  recommended  spillway  capacity  of  one-half 
PMF.  Therefore,  the  spillway  was  classified  to  be  inadequate. 

However,  because  it  was  found  that  the  downstream  flood  stages  would 
not  be  significantly  increased  in  the  event  of  a  dam  failure,  the 
spillway  was  not  considered  to  be  seriously  inadequate. 

b.  Adequacy  of  Information.  Available  information,  in  conjunc¬ 
tion  with  visual  observations  and  the  previous  experience  of  the 
inspectors,  is  considered  to  be  sufficient  to  make  the  following 
recommendations . 

c.  Urgency.  The  following  recommendations  should  be  implemented 
immediately  or  on  a  continuing  basis. 

d.  Necessity  for  Additional  Data.  It  is  recommended  that  the 
dam  and  appurtenant  structures  should  be  investigated  by  a  profes¬ 
sional  engineer  experienced  in  the  design  and  construction  of  dams 
to  store  accurately  ascertain  the  consequences  of  the  observed 
conditions  and  the  overall  integrity  of  the  dam  and  to  develop  plans 
for  remedial  measures  and  providing  adequate  spillway  capacity. 

7.2  Recommendations/Remedial  Measures.  It  is  recommended  that  the 
following  reconsendations  be  implemented  immediately  or  on  a  con¬ 
tinuing  basis: 

1.  The  owner  should  immediately  retain  a 
professional  engineer  experienced  in  the 
design  and  construction  of  dams  for  detailed 
evaluation  of  the  dam  and  spillway  facilities 
to  prepare  and  execute  plans  for: 


14 


a.  Evaluating  the  structural  integrity  of 
the  embankment  in  view  of  the  design 
features  and  the  observed  conditions; 

b.  Initiating  additional  detailed  hydrologic 
and  hydraulic  studies  to  more  accurately 
ascertain  the  spillway  capacity  and  to 
determine  the  nature  and  extent  of 
improvements  required  to  provide  adequate 
spillway  capacity;  and 

c.  Repair  and  restoration  of  the  intake 
towers  to  provide  upstream  control  to 
the  outlet  pipes  through  the  embankment. 

The  detailed  evaluation  of  the  dam  should 
include,  but  not  be  limited  to,  subsurface 
investigation,  material  testing,  instrumenta¬ 
tion,  and  stability  and  seepage  analyses. 

In  conjunction  with  the  detailed  investiga¬ 
tion,  the  crest  of  the  dam  should  be  sur¬ 
veyed  and  filling  of  the  low  areas  along  the 
crest  of  the  dam  should  be  considered. 

2.  Around-the-clock  surveillance  should  be 
provided  during  unusually  heavy  runoff  and  a 
formal  warning  system  should  be  developed  to 
alert  the  downstream  residents  in  the  event 
of  emergencies. 

3.  The  dam  and  appurtenant  structures  should  be 
inspected  regularly  and  a  formal  maintenance 
manual  should  be  developed  for  future 
maintenance  of  the  dam. 
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CHECKLIST 
VISUAL  INSPECTION 
PHASE  I 
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protected  by  steel  sheet  piling.) 


Flow  through  the  20-inch  outlet  pipe  i»  controlled  by 
a  valve  located  at  the  downstream  toe.  The  valve  was 
operated  by  water  company  personnel  and  was  observed 
to  be  functional. 
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APPENDIX  B 

CHECKLIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
AND  HYDROLOGIC  AND  HYDRAULIC 
PHASE  I 
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CHECKLIST 
ENGINEERING  DATA 
HYDROLOGIC  AND  HYDRAULIC 


DRAINAGE  AREA  CHARACTERISTICS:  6.2  square  miles  (woodlands) _ 

ELEVATION,  TOP  OF  NORMAL  POOL  AND  STORAGE  CAPACITY:  1555  (60  acre-feet) 

ELEVATION,  TOP  OF  FLOOD  CONTROL  POOL  AND  STORAGE  CAPACITY:  1559.4  (101  acre-feet) 

ELEVATION,  MAXIMUM  DESIGN  POOL:  1559.4  (measured  low  spot) _ 

ELEVATION,  TOP  OF  DAM:  1559.4  (measured  low  spot) _ 

SPILLWAY: 


a. 

Elevation  1555 

b. 

Type  Rectangular  overflow  section 

c. 

Width  61  feet  (perpendicular  to  flow) 

d. 

Length  6Q±  feet  (length  of  spillway  discharge  channel) 

e. 

Location  Spillover  Adiacent  to  spillway 

f. 

Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

a. 

Type  20-inch  cast-iron  pipe 

b. 

Location  Left  of  spillway 

c . 

Entrance  Inverts  Unknown 

d . 

Exit  Inverts  1520* 

e . 

Emergency  Drawdown  Facilities  20-inch  outlet  pipe 

HYDROMETEOROLOGICAL  GAGES: 

a. 

Type  None 

b. 

Location  None 

c. 

Records  None 

MAXIMUM 

NONDAMAGING  DISCHARGE:  1750±  (spillway  capacity) 
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PHOTOGRAPHS 
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LIST  OF  PHOTOGRAPHS 
CLOVER  DAM 
NDI  I.D.  PA-420 
DER  I.D.  33-4 
APRIL  22,  1980 

PHOTOGRAPH  NO.  DESCRIPTION 

1  Crest  (looking  east) . 

2  Upstream  face  steel  sheet  piling. 

(Intake  tower  in  upper  righthand 
corner:  abandoned.) 

3  Spillway  crest. 

4  Spillway  plunge  pool. 

5  Outlet  pipe  valve  chamber. 

6  Downstream  end  of  outlet  pipe  (pipe 

submerged) . 


i 


I 


STEEL  SHEET  PILING 


INDICATES  DIRECTION  IN 
WHICH  PHOTOGRAPH  WAS 

TAKEN  CLOVER  DAM 

KEY  PLAN  OF  PHOTOGRAPHS 
FIELD  INSPECTION  DATE :APR.22,I980 

I  A  >^1L\ 


Photograph  No.  1 
Crest  (looking  east) , 


Photograph  No, 


1  -ilf-'i  shoot  pi  l  MU'.  (Intake  tower 
hili.au!  vomer:  .iknuioned .  ) 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS  ANALYSES 
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FLOOD  MVDHOUHAPH  PACKAGE  <HEC-|> 
DAM  SAFE  f  V  VERSION  JULV  1776 

LAST  MODIFICATION  01  APR  UO 
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APPENDIX  F 


REGIONAL  GEOLOGY 
CLOVER  DAM 


Clover  Dam  is  located  in  the  central  area  of  the  Appalachian  Plateau 
Province  which  is  characterized  by  broad,  nearly  level  ridges  and 
deep  steep  valleys.  Strata  in  the  area  have  been  gently  folded  to 
form  the  Punxsutawney  Syncline,  a  structural  feature  that  trends  to 
the  northeast. 

The  dam  lies  near  the  contact  of  the  Allegheny  and  Conemaugh  groups 
of  Pennsylvanian  Age.  The  Allegheny  Group  is  primarily  a  sequence 
of  shales  and  sandstones  along  with  several  minable  coals.  The 
Upper  Freeport  Coal  delineates  the  Allegheny  from  the  overlying 
Conemaugh  which  is  characterized  by  variegated  shales  and  thick 
sequences  of  coarse-grained  sandstones.  The  lower  half  of  the 
Conemaugh  below  the  Ames  Limestone  contains  numerous  claystones  that 
are  prone  to  landslides. 

The  Lower  Freeport  Coal  has  been  extensively  strip  mined  north  and 
south  of  the  dam  site. 


EG  E  N  D 


Conemaugh  Formation 

Cyehc  teguenret  of  re d  and  ffra y  thalet 
and  nlt»tonr»  vi tk  (An  hmetlnnet  and 
coalt,  mami ve  Mahoning  Sanditnne  com¬ 
monly  pretent  at  bate;  Amrt  Limetton* 
pretent  in  middle  at  tectinnt,  firuiA  Crttk 
Ltmetlnne  in  lower  pari  of  tection. 


Pottsville  Group 

l.iuht  JMI||  /<>  irfci>.'  .  .-.Ml ter  fflAi/' 

»f  «>i|.  t  ii »»»f  riiHpl.  n.  *  -i  ’•  t  ii  i  ih  ».  me  mi  nr  - 
Ifhfr  ■••ill.  lur|l|.f<  <  >*■!•/ 

Sehuytk*'!.  and  Tumbling  Win  f'lirmii 


Marcel  lus  Formation 

/ffltrAr,  /iKHl/f,  rilihdiilrii.iiil  thole  nil 
thick,  bi  fiirn  mi  Mi/nfiiHif  I  Tut  kry  Ridg,  I  t 
fiilrln  «/  Ci- fili  al  Pr  n  ntyli  a  it  in . 


Onondaga  Formation 

(iViibiiA  fc'Mf,  /Aim  bedded  thole  and  dark 
blue  to  blntk,  medium  bedded  lime *h> tie 
with  thnlr  predominant  in  ntiuf  ji/.irr* 
include t  .SVIinuprnif  fimentonr  and  Seed- 
mare  Shale  in  central  Penntyhanin  and 
Ifuttcrmilk  Salle  l.imeutone  and  S.toput 
Shale  in  ranter  nmntt  Penney  ha  nut.  in 
/yAiffA  fi'ip  Him  include t  f’ahnertnn 
Sandttone  and  Roumanttown  f'hert 


Allegheny  Group 

i'yche  yeiju e nret  at  tai.dttane  eha-e.  hn 
et’iUC  and  • nai  niimi  «<  .••mmeir- 
raals  hment-  n»»  'Ai.  4*  »•  n  e*fu  at  d  J'u 
purl  /.llllf  »f...  .  It.  J.a  f  of  Bret  I  • 

include*  hreepifl.  fy-  >'a  n  1. 1  t.g.  1 
t 'Inman  C~  -rmniton* 


Clinton  Group 

predmnt nantlu  Rote  Hill  foimation  - 
Rriidtuh  fntiy't  In  nr  cm  mb  prnv.  thin  ta 
mi  dm m  hr  tdid.  fas* •  .i«*  tn-iie  with 

f*i  i  tt  nguin^  ’  i  rni«  mi  iMlniti  .<  unit 
H P'nx.  '"ii*'*"*  'ii n  fn»ir»* -mi  .|Ai..«-r 
f#|i*  *'  /f'1'  •«  *>•  *f  •;  *i'  n*li'i  •fHilNIl/l'1 

i.iir.fni  iif  t R. .  in  •  ;  .ii » V-.i  t.  -t  upward 

Wth  tfarh  C’uy  nhatc  t Rtu  hetten 


Wills  Creek  Formation  ! 

Greenith  gray.  thin  bedded.  fitttle  thole  I 
u  ifA  lacal  limentnne  and  nandalone  totien.  ! 
ron fin im  red  ahale  and  »ilt*tone  in  fAr 
lower  ftart.  I 


Bloomshurg  Formation 

Red.  thin  and  thick  bedded  thatr  and  *t It- 
thine  with  local  unitt  of  nandttone  and 
thin  impure  limetton  f.  tome  green  thole 
in  placet 


McKenzie  Formation 

(ireenmh  gray,  thin  bedded  thole  inter 
bedded  with  amy,  thin  bedded .  fnttdyft  r- 
nut  limrutonr.  thole  piednmmant  at  the 
bate,  intra formal  mnnl  brrerm  in  the 
lower  part  Abtent  in  Hamtburg  quad¬ 
rangle  no-t  !■>  the  enf 


Marine  beds 

C'.tu  1. 1  oh  re  hr 

it »i .1  hub  '''  iif.i 
fi.f.i  /’>••  ifi/i 

Rraihe.  If  tire; 
Tu  u  i.tmeth-oe 


m«.  nrauiraekrm. 
'  i  h  .mn  i.o  A' 
■•II. fn>C  /iff  >  l  et. 


Keyser  Formation 

Itark  gray,  highly  fottilyfemut.  thick  bed- 
ded.  rryttallmr  to  nodular  hmettane. 
pn.tnrt  i nf n  Mo  >i hue.  Handout,  and  Decker 
Sormationt  in  the  eat t 


Pncono  Group 


/*•  <  •  >. -I  nfly  oi  a  y  bin -1  ..in  x«i  r.r  m.«>  . 

hi  ihh  it  ■  ■iiitjlnlnr  i  ah  aad  m  ii.fif.in.  n  ith 
«...•■•  boh-  •  Hi  I  ii  *i  ;■•  •  h  ■  /,  ppntnrhui  n 

Plateau  fluraonu  Sh •  nation,  {‘uuabnoa. 


|  Tonoloway  Formation 

j  dray,  highly  laminated,  thin  bedded. 

aroillacenut  (imnfniii.  flatten  into 
I  Hottnrdville  ami  P oronc  Inland  hedt  in 
the  eatt 


M  !.  Sutler  in  Potter  a  ml  7’ii»« in  •-ountin 


Orisknny  Formation 

White  to  hr  on  n  tioi  in  .. ■!»»«.  pratnnl. 
fiat  tin  rah  it' i  ■ait.  /••ca,lu  •  oft/lo  merit  hr, 
tutuhtr,  ..>(4  fil-.,  •  ‘R-.hi.iru'  ii.’  the 


v  at  skill  Formation 

Chiefly  red  to  ftminninA  thaiet  ana  nand 
th met  mrludet  gray  and  greemtb  tan  l 
tt  one  fnriguet  named  Ktk  Mountain. 
Han  end  ate  Shah  ala.  anrf  Delaware  River 


Tu^arot-a  i‘< 


to  thick  bedded, 
r^ndeh-ne 
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